Background Improving the quality of care is essential and a priority for patients, surgeons, and healthcare providers. Strategies to improve quality have been proposed at the national level either through accreditation standards or through national payment schemes; however, their effectiveness in improving quality is controversial. Questions/purposes The purpose of this review was to address three questions: (1) does pay-for-performance improve the quality of care; (2) do surgical safety checklists improve the quality of surgical care; and (3) do practice guidelines improve the quality of care? These three strategies were chosen because there has been some research assessing their effectiveness in improving quality, and implementation had been attempted on a large scale such as entire countries.
Introduction
Improvement in quality of care is of fundamental importance to every stakeholder in health care. Strategies to improve quality of care are needed not just at the clinicianpatient interface, but also at the regional and national levels. In deciding where to focus attention, however, there are many issues. For example, as noted subsequently, there are multiple elements of quality [19] . In addition, each stakeholder brings their own particular perspective to the critical elements of quality. Finally, for every element of quality, there are multiple possible strategies to enhance quality of care.
The Institute of Medicine definition of quality, used in this review, has six elements [19] characterized according to the acronym STEEEP: Safe, Timely, Effective, Efficient, Equitable, and Patient-centered. As noted, the stakeholders in healthcare are multiple, but at minimum include patients, healthcare professionals (and their professional associations), hospitals, health agencies, third-party payors/ insurers, and government. When the stakeholders are further broken down into their multiple layers such as different countries and levels of government, the number of stakeholders becomes even larger. If consideration is given to all elements of quality and all stakeholders with their multiple different perspectives, the scope of initiatives to improve quality becomes overwhelming.
Three initiatives, and the focus of this review, have the potential, either through government or professional associations, to improve quality of care: (1) pay-for-performance, the use of financial incentives to reward better quality of care [28] ; (2) safety checklist, a communication tool that standardizes surgical processes to enhance safety [22] ; and (3) practice guidelines, specific statements based on scientific evidence that aid clinical decision-making [47] .
Search Strategies and Criteria
A literature review was performed using Medline from 1950 forward. The search strategy (Table 1 ) was designed to identify controlled studies (Levels I and II [77] ) and systematic overviews. High-quality randomized controlled trials (RCTs) were considered Level I studies, and Level II evidence included prospective comparative studies and lesser quality RCTs [77] . The search was limited to English language articles. The MeSH search string for pay-forperformance was further restricted to health administration journals from 2000 onward to focus on the most relevant articles.
The search identified a total of 7161 records. After removing the duplicates, we screened 7041 abstracts and selected 278 for full text review. Studies that assessed effectiveness of pay-for-performance, surgical checklist, or practice guidelines for the improvement of care were considered for inclusion. Letters to the editor, editorials, commentaries, or review articles were excluded. Studies were also excluded if: (1) pay-for-performance, surgical checklist, or practice guideline was not the primary component of the intervention; (2) process or outcome of care measures were not reported; and/or (3) not a systematic overview or Level I or II evidence [77] . Seventy-three studies met all the inclusion criteria and were included in the review (Table 1) : 20 on pay-forperformance, five on surgical checklists, and 48 on practice guidelines. Because there were few randomized trials and the methods were so different among studies, formal metaanalyses were not possible. The specific studies identified are presented in Appendix Table A1 .
Does Pay-for-Performance Improve Quality of Care?
The answer to the first question was, in most cases, a qualified yes; only three studies [34, 35, 65] did not report improvement. However, the overall effect was small and highly context-specific [16, 28, 49, 61, 66, 67, 72] . Three of four studies of physician-level financial incentives, one study of financial incentives directed toward health administrators, and four of five studies of provider-level financial incentives showed positive improvement in quality [3, 9, 12, 28, 33, 44, 48, 64] . All but one study of pay-for-performance was conducted in the United States [15] . Five systematic reviews [16, 49, 61, 67, 72] concluded that pay-for-performance can improve quality, but observed effects were small and nuanced, influenced by other factors including program design and characteristics of the incentive, patients, and clinicians. In one review, appraisal of the most rigorous studies found only a 2-to 4-percentage point improvement [49] . Most pay-forperformance focused on process indicators, which were presumably under direct control of providers and/or the health system [61, 72] . In contrast, various factors contributed to patient outcomes, and many, if not most, were not within clinicians' control [66] . Greater improvement was reported when rewarding process and clinical indicators as compared with patient and efficiency outcomes, respectively [64, 66, 72] . Stakeholder involvement in design and evaluation of measures, and strong dissemination, further enhanced improvement [16, 72] . Pay-forperformance had the greatest effect on low rather than high performers [3, 9, 16, 33, 44, 64, 72] . Approaches with purely positive incentives (versus winners and losers) [12, 16, 34, 35, 48] and paying clinicians rather than hospitals were more effective [16, 61] . Pay-for-performance focused on the individual provider found no relationship between frequency [17] and size of incentive on effect sizes [72] . No characteristics of the provider or patient affected the results [72] . National programs (ie, United Kingdom) [15] compared with a fragmented approach (ie, United States) [17, 28, 44, 49, 64, 65] also led to improved results. This was attributed to a comprehensive, consistent, and wellunderstood relationship between pay-for-performance and results more easily achieved by a single payor such as the National Health Service [65, 72] .
A potential unintended consequence of pay-forperformance was the increase in health inequalities with an incentive to select healthier patients and avoiding reducing income by serving minority populations [16, 61] . However, at least in the United Kingdom, minimal reductions in chronic disease management were observed [2] . Sustainability of gains was another issue. Improvement may be sustained even after intervention [2, 48] , but at least one study suggested not only reduction in continuity in care once targets were achieved, but decline in the rate of quality of care improvement with time [15] .
Do Safety Checklists Improve Quality of Surgical Care?
Studies showed improved overall communication as a result of both increased communication [56] and reduced failures of communication [45] . The sign-in, time-out, and sign-out periods prompted by a surgical checklist introduced in a pediatric hospital facilitated communication among operating room staff and, subsequently, identification of ''near miss'' situations [56] . The implementation of a surgical checklist in general surgery reduced the mean number of communication failures per procedure from 3.95 to 1.31 as well as reduced the number of communication failures associated with visible negative consequences by 64% [45] . Checklists also enhanced processes of care such as appropriate use of prophylactic antibiotics to reduce surgical site infection [22] . Two studies showed substantial reduction in adverse events and mortality after introduction of surgical checklists for elective and urgent operations [31, 76] . Until recently, the primary application of checklists was in the operative period. However, a recent study implied broader, more sustained improvement after implementation of a comprehensive, multidisciplinary checklist [22] . A key issue in the implementation of checklists is education and the use of champions [70] . Compliance with more elements of the checklist was associated with greater improvements in quality of care, but even with partial completion, substantial benefits in morbidity and mortality were observed [22, 31] .
Do Practice Guidelines Improve Quality of Care?
Like with pay-for-performance, the answer was a qualified yes. A number of studies reported substantial improvement in quality both in inpatient [1, 11, 14, 18, 21, 32, 50, 53, 57, 60, 62, 68, 78] and outpatient settings [13, 29, 37, 40, 42, 46] . Numerous studies, including six RCTs [4, 7, 38, 51, 63, 71] , failed to show any positive effects on quality associated with practice guidelines [5, 10, 20, 25, 26, 36] . Results were mixed in 12 studies, in which practice guidelines improved quality for certain outcomes or patient subgroups but not others [8, 23, 24, 41, 43, 52, 54, 55, 58, 59, 73, 74] . Finally, three systematic reviews reported that clinical practice guidelines could improve the efficacy, efficiency, and cost-effectiveness of care; however, the size of effect was variable and generally small [6, 27, 47] . Studies found greater effect with explicit guidelines [6, 13, 21, 23, 50, 55] , defined as ''systematically developed statements to assist practitioner decisions about appropriate health care for specific clinical circumstances'' [27] , although practice guidelines improved both processes and outcomes of care, including cost [14, 29, 53, 62] , and the results were greater for performance compared with patient outcomes. Clinician involvement in all aspects of guideline development was vital [5, 46, 53, 73] . However, benefits of comprehensive dissemination and implementation need to be further clarified [36] .
Discussion
Improving quality of care is of prime consideration for patients, clinicians, and healthcare providers. Although many approaches are available, few have been promoted at the healthcare system level. This review focused on payfor-performance, surgical checklists, and practice guidelines as potential strategies to improve quality of care.
Although we concluded based on the review that these strategies may be effective, we also acknowledge that the review and the identified studies have some limitations. First, and most important, programs are highly dependent on context, which is evidenced by the substantial clinical heterogeneity and variable effectiveness seen in the literature. For example, although pay-for-performance can improve quality, the type, amount, and timeliness of the incentives all affected the magnitude of the behavioral change and the potential benefit of the strategy. Second, most studies have selectively focused on only certain aspects of quality such as safety [22, 31, 75, 76] and timeliness [12, 52] . A complete evaluation of quality would require examination of all the elements. Third, not all studies have considered the unintended consequences that in some circumstances may diminish quality. For example, in pay-for-performance, rewarding certain quality targets may inadvertently direct focus away from others, resulting in neglect and diminished quality in those areas. Fourth, although some evidence related to each of the interventions suggests an overall benefit, the effects of integrating these interventions are largely unknown. Although additive effects are possible, the combination may not be equal to the sum of the parts because the same processes of care are being targeted. For example, checklists, pay-forperformance, and practice guidelines can all be independently directed toward the appropriate use of antibiotics to prevent surgical site infection, but the effect of a combination of strategies remains unexplored. Furthermore, although interventions could be combined, specifically, using payfor-performance to enhance the use of either surgical checklists and/or practice guidelines, as noted, the additional benefit of combining interventions is not verified. Fifth, with regard to methodology, this review is not comprehensive in examining all potential strategies to enhance quality of care. However, we focused on three major initiatives that have the potential to be established at a regional or national level. Sixth, even given the narrow focus of the three questions, the literature search is almost certainly incomplete. For example, we limited the literature search on pay-for-performance to health administration journals. Although expanding the literature to other types of journals and databases would have identified more studies, we do not believe the conclusions that these three strategies probably improve quality of care would change.
The issue as noted that likely has a much greater impact on the effectiveness of the strategies is the context in which they are implemented. Seventh, the magnitude of the effect of pay-for-performance, surgical checklists, and practice guidelines cannot be accurately determined given the enormous heterogeneity in design and outcomes of the interventions. However, although the results are likely robust only to a specific context, the interventions were generally effective at improving quality of care albeit with generally small gains.
Pay-for-performance programs have the potential to align payor and provider incentives. However, pay-forperformance, to be effective, needs to consider all aspects of quality of care, including reduction in disparities and improvement in access to care with a consideration of anticipated and potential unanticipated outcomes. Furthermore, the majority of programs have focused on process measures rather than patient outcomes. Although clinicians may argue that paying for outcomes is not appropriate because many factors out of clinicians' control affect outcome, incenting process measures may not improve potential outcomes if the link between the process measure and outcomes is not strongly related. Furthermore, an aspect of care not considered by all pay-per-performance programs is whether the treatment or surgery is appropriate or indicated. A theme in many studies is the benefit of including providers in all aspects of pay-for-performance design. More research and of higher quality is required to understand how to improve the effect of pay-forperformance on quality, including defining appropriate outcomes and ideal incentives.
Surgical checklists arose from the safety literature based on the premise that simple checklists could not only improve compliance with important steps in healthcare delivery, but perhaps even more important, create a situation of improved communication [39] . Although this review focused on surgical checklists, in other areas of medicine, checklists reportedly enhance quality of care [39] . The theoretical downside of increased time and reduced efficiency of checklists seems not to have been realized and although not fully tested, checklists may actually reduce inefficiencies that are a result of miscommunication of essential information. Furthermore, at least one study demonstrated that even partial completion of all checklist elements can improve quality. As previously noted, successful implementation does require a concerted and sustained effort involving education and champions. Furthermore, recent research suggests the checklist should not be restricted to the operating room but should be expanded to consider all aspects of the perioperative process [22] .
Practice guidelines have the longest history of these three strategies in improving quality of care. However, the challenge has always been to make high-quality evidence into a useable format, to change clinician behavior, and to determine whether with both of these steps in a broader context (than in the original study setting) can improve care. Although the numbers of studies showing the actual improvement in outcomes of care are few, the overall results show that explicit practice guidelines have the potential to improve quality of care. This finding bolsters the efforts of the American Academy of Orthopaedic Surgeons (AAOS) to develop practice guidelines. Although the evidence is lacking for many aspects of orthopaedic care as evidenced by the lack of Level I evidence in many AAOS guidelines, the potential for guidelines to improve orthopaedic care seems promising. Furthermore, the amount of high-quality evidence in orthopaedics is increasing [30] and will likely inform subsequent revisions of practice guidelines. A key issue for future research is to focus not only on the development of rigorous guidelines, but also on the dissemination and implementation directed toward the important challenge of changing surgeons' behavior.
Our review suggests that although the results are mixed, pay-for-performance, surgical checklists, and explicit practice guidelines would improve the quality of care. Key issues include the involvement of clinicians at all stages of development with explicit and comprehensive plans for communication and implementation of the interventions. Most of the factors that contribute to better results are unknown and should be the focus of future study. Finally, economic analysis of these programs needs to be conducted to better understand which interventions are likely to be most cost-effective in improving quality.
Appendix 1
See Table A1 . 
